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Export Demand for U.S.  Almonds:
Impacts of U.S.  Export Promotion Programs
I. M. Onunkwo and J. E. Epperson
The purpose of this study was to estimate the impact of the major factors affecting the export demand for
U.S.  almonds in Asia and the E.U. which together import about 93% of U.S. almond exports.  The primary
objective pertained to the impacts of federal promotion programs on the foreign demand for U.S. almonds.
Based on previous literature,  a single-equation frameworkwas  specified for estimation ofthe almond model.
Based on promotion elasticities, impacts on almond export revenue from promotion were evaluated.  The
marginal return per dollar to decreasing promotion expenditures for almonds was $47.74 for Asia, reflecting
prudent promotion expenditures for more  efficient utilization of promotion funds as the Asian market for
U.S.  almonds approaches  maturity. The E.U. appears to be a mature market for U.S. almond exports with no
detectable responsiveness to promotion expenditures.  Thus, simple reminder-type promotion activities for
this market may be sufficient.
Introduction
Almonds  are the leading export commodity in
the tree-nut industry.  According to Johnson (1997),
the United States is the world's largest producer and
exporter of almonds accounting for more than 70%
of world almond production and more than 80% of
total world almond exports. The other major produc-
ers are Spain, Italy,  Turkey,  Greece,  Morocco,  and
Portugal, Table  1 (U.S.  Department of Agriculture,
FAS, Almond Situation and  Outlook 1997).
Some  70% of U.S.  almond  exports  enter the
E.U. Within the E.U., Germany is the largest export
market,  receiving  about  25%  of  all  U.S.  almond
shipments. Asia is the second most important market
with about 23% of total U.S. exports. Japan typically
purchases  about  half of all  U.S.  almond  exports
bound  for Asia.  U.S.  exports  to the  E.U. in  1996
jumped 36% from the previous year, and significant
increases  also occurred in Asia, especially in South
Korea,  Hong  Kong,  and  Taiwan  (Johnson  1997).
Expanded  U.S.  exports  were  reportedly  demand
driven in spite of a larger world supply in that year
(Johnson  1997).  About  1.3  million mt of almonds
were exported  to Asia and the E.U. between  1986
and 1996, representing export sales of more than $4
billion  (U.S.  Department  of Commerce).  Table  2
presents U.S. almond  exports  to Asia and the E.U.
by year.
Exported  almonds are sold largely  as ingredi-
ents to food processors and bakers for manufacturing
purposes,  such  as  almond paste  (marzipan/nougat)
and whole or sliced shelled almonds for the confec-
tionery  trade, breakfast  cereals,  and  baked  goods.
The E.U.,  Japan,  Hong Kong,  Canada,  and  South
Korea  are  significant  customers  for  shelled  al-
monds, while the Middle East countries like Israel
and Saudi Arabia,  many Mediterranean  countries,
and  some  markets  in  the  E.U.  and  Hong  Kong
prefer in-shell almonds (Johnson  1997).
Spain,  which  is  the  major  competitor  for
U.S.  almond  sales,  imports  about  80%  of  its
almond  needs  from  the  United  States.  Spain's
marzipan manufacturers  reportedly prefer  Spanish
almonds  to  U.S.  almonds,  claiming  that  U.S.
almonds  have  less flavor  and oil content  and  are
only  suitable  for  low-priced  nougat  (U.S.  Em-
bassy,  Madrid,  Spain  1997).  Spanish  slice  and
flour  processors,  on  the  other  hand,  generally
prefer U.S.  almonds  due  to  their  uniformity  and
low breakage.
It has  been  reported  that  even  with  higher
prices in the principal almond markets, U.S. exports
have increased. This phenomenon is consistent with
reports that  emphasize  the  large  role that quality
plays  in  the  foreign sales  of U.S.  almonds  (U.S.
Department of Agriculture,  FAS Almond Situation
and Outlook 1997).
Reportedly,  the  government  promotion  pro-
grams have been valuable to the growth in the U.S.
agricultural  export  market  in general  (Ackerman
1994),  and in particular, this also may be the case
for the U.S.  almond  market.  A need to systemati-
cally  determine  the  effectiveness  of  promotion
programs  is  essential  to  guide  the  allocation  of
future funding.
This is the first independent study to evaluate
the  impact  of major  factors  affecting  the  export
demand for U.S. almonds in both Asia and the E.U.
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Table  1. Commercial Production of Almonds  (Shelled  Basis) by Country, 1986-1995.
Year  Country
Greece  Italy  Morocco  Portugal  Spain  Turkey  United States
-- (----------------------------------------.(000  mt)---------------  ------  - --------
1986  15.0  17.0  7.0  3.0  50.0  12.0  113.0
1987  9.0  12.0  6.0  3.0  65.0  10.0  299.0
1988  19.0  14.0  7.0  1.0  40.0  13.0  268.0
1989  17.2  18.0  11.1  3.5  80.0  15.0  222.3
1990  15.5  19.0  11.5  2.5  50.0  15.0  299.4
1991  11.0  11.0  9.9  --  64.5  15.3  222.3
1992  16.0  18.0  8.2  --  72.0  14.8  248.6
1993  20.0  15.0  8.9  --  84.0  16.0  222.3
1994  16.0  14.0  5.7  --  70.2  15.7  333.4
1995  13.0  15.0  7.4  --  45.3  13.7  167.8
Source: U.S. Department of  Agriculture,  FAS, Almond Situation and Outlook (1997).
Table 2. U.S.  Almond Exports (Shelled  Basis) to Asia and the E.U.,  1986-1996.
Year  Asia  E.U.
.-----  -......--  mt)------ -- (mt  - ----
1986  20,443  54,612
1987  13,632  60,360
1988  27,197  87,701
1989  33,668  69,611
1990  27,769  100,012
1991  21,393  77,048
1992  23,144  72,228
1993  24,605  63,965
1994  27,303  87,605
1995  52,335  138,527
1996  51,473  153,611
Source: U.S. Department of Commerce.
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mond exports  (Johnson  1997).  The primary objec-
tive is to estimate the impact of federal promotion
programs on the foreign demand for U.S. almonds.
The paper is organized as follows. A brief explana-
tion of the export promotion programs for almonds
is presented  ensured  by a literature  review  which
lays the basis for the study. The model specification
and then,  an explanation of the data are given.  The
analysis  and results  are  presented  followed  by  a
summary of the study.
U.S. Almond  Export Promotion
The U.S.  Department of Agriculture  currently
administers  two  non-price  export  market  promo-
tion  programs that  pertain  to tree  nuts  -- Foreign
Market  Development  Program  (FMDP)  and Mar-
ket Access  Program (MAP).  Both programs  assist
eligible  trade  organizations  and  companies  to
develop  export  markets  for  U.S.  agricultural
products (Ackerman  1994).
While  FMDP was introduced in  1955 to cater
to generic promotion of bulk commodities in devel-
oping and developed countries, the Targeted Export
Assistance (TEA) program was established in 1985
to maintain and expand foreign markets for exports
of specific  commodities  hurt by foreign  subsidies,
import  quotas,  or  other  unfair  trade  practices
(Ackerman  1991).  The  TEA  provides  foreign
market  assistance  through  consumer  promotion,
trade  services,  and technical  assistance.  Financial
assistance is provided in the form of generic  com-
modity certificates issued by the Commodity Credit
Corporation.  The U.S. Department of Agriculture,
Foreign Agricultural Service (FAS) expenditures on
FMDP  and TEA  promotions  for the  period  1986-
1989  averaged  $30.5  million  and  $98  million,
respectively.  Horticultural  products  grossed  the
largest  share,  53  % of TEA expenditures  over the
four-year  period  (Ackerman  1991).  The  almond
share  of the  TEA  expenditures  was  $15,621,987
(ABC  1997).  Almost 35% of the U.S.  Department
of Agriculture expenditures  on TEA in fiscal years
1986-1989  were  towards  promotion  activities  in
Western  Europe  while  37%  were  aimed at  Japan
(Ackerman  1991).
The Market Promotion Program (MPP) autho-
rized in  1990  replaced  TEA.  Market development
was the  main goal  of the  MPP,  with its  activities
directed more  towards  consumers  of higher-value
products  in highly  developed  and middle  income
countries  (Ackerman  1994).  Further,  priority  still
was given to exports of commodities that are disad-
vantaged by unfair trade practices of other nations.
The farm bill authorized $200 million for MPP for
each of the years  1991 through  1995. However, the
allocations slipped to $147.7 million, $100 million,
and $85.5 million in 1993,  1994,  and 1995, respec-
tively, due to concerns about accountability,  indus-
try  shares  of promotion  funds,  and allocations  to
large  U.S.  and  foreign  firms  (Ackerman  1993;
Ackerman  1998;  Ackerman  1994).  Perhaps  as  a
result of the decrease in annual MPP appropriations,
export promotion fund allocations for almonds were
reduced to $13,957,993  (ABC 1997).
Authorized  by  the  Federal  Agricultural  Im-
provement  and  Reform  Act of  1996,  the  Market
Access  Program (MAP)  uses funds from the U.S.
Department  of  Agriculture,  Commodity  Credit
Corporation  to  help  U.S.  producers,  exporters,
private  companies,  and  other  trade  organizations
finance  promotion  activities  for U.S.  agricultural
products  (U.S.  Department  of Agriculture,  FAS,
Fact Sheet 1996). The MAP encourages  the devel-
opment,  maintenance,  and  expansion  of commer-
cial  export  markets  for  agricultural  commodities.
Activities  financed  include  consumer  promotion,
market  research,  technical  assistance,  and  trade
servicing.  Under  the  program,  an  annual  sum  of
$90 million is to be allocated for fiscal years  1996
through 2002. The  program prohibits  direct MAP
assistance  for brand promotion to  foreign  compa-
nies  for  foreign-produced  products  or  to  compa-
nies  that  are  not  recognized  as  small  businesses
under the Small Business Act (U.S. Department  of
Agriculture,  FAS,  News  1996). In  1996 the export
promotion  allocations  for  almonds  were
$1,259,669 (ABC  1997).
MAP funds have helped the California almond
industry to expand almond exports over the past 10
years  (U.S.  Department  of Agriculture,  FAS,  Al-
mond Situation and Outlook  1997).  Most  of the
funding  for  promotion  and  market  development
comes from two sources:  growers  and government
agencies.  In the almond industry,  as in most com-
modity  groups,  growers  contribute  a  small  (self-
assessed) fee of two  and a half cents per pound of
shelled  almond.  One  and a half cents of this fee
combined  with  U.S.  Department  of  Agriculture
matching-funds  support  promotion  activities,  for-
eign  and  domestic  (Marsh  1998).  Note  that  this
study  encompasses  only  federal  expenditures  for
export promotion.
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While Asia has historically accounted  for the
larger portion  of almond promotion  expenditures,
only about 23% of total export volume is imported
by  Asia.  Within  the  period,  1986-1996,  almond
promotion  expenditures  in  Asia  totaled
$24,207,253,  representing  78%  of the total funds,
while the expenditures  in the E.U. was  $6,632,396
(ABC  1997).  Since  1994, the U.S. almond industry
has promoted  almonds  in China through the  U.S.
Department of Agriculture's MAP which has helped
boost exports to Asia. The activities include techni-
cal  conferences  for  Chinese  food  processors  and
bakers,  emphasizing  the  many uses of almonds in
the confectionery trade; trade shows in key Chinese
cities where economic prosperity has been booming
in  recent  years;  and  the  use  of  "reverse"  trade
missions to California (ABC 1996).
Literature Review
Promotion may be defined as those activities of
a firm which are intended to enhance the output of
the firm for consumers without altering the physical
characteristics  or location of the  output in time or
space.  In a profit-motivated  firm,  all  activities  are
intended to enhance the output of the firn (Shaffer
1964).  Inclusive  in  what  is  commonly  known  as
promotions  is  commodity  promotion.  Generally,
when  discussing  commodity  promotions  beyond
country borders,  one must deal with trade policies,
trade  promotions,  and  export  promotions  (Ward
1996).
According  to Hibbert  (1990,  p.1-120)  export
promotions  could  be  referred  to  as  policies  and
operations in the public and private sectors designed
to  explicitly  enhance  the  exports  of  a  country,
region,  or sector. The private  sectors of most capi-
talist systems are the major players in export promo-
tion in terms of investments in demand enhancement
efforts.  However,  one  can turn to  any market and
find  some  level  of  government  involvement  in
export promotion.  As Ward  (1996) stated,  govern-
ments invest in promotions when the benefits accrue
to the public, and not just to specific sectors. Export
growth  generally  benefits  the  total  economy  and
therefore  its citizens too. In other words,  expected
gains not only benefit the sectors doing the promo-
tion but also the total economy in the long run. For
some  sectors,  government  demand  enhancement
efforts  may  be  an  alternative  to  direct  subsidies.
Increasing demand for all producers via government
promotions may be a much fairer and simpler way
to assist industries than the direct payments histori-
cally used in most countries,  including the United
States.
Efforts to promote agricultural  products  con-
centrate  on  providing  consumers  with  increased
information about the product, providing consumers
with increased information about and access to new
forms  of the  product,  or otherwise  trying to  con-
vince  consumers  to  buy  more  of  the  product
(Hallberg 1992). The objective of such promotion is
to  shift  the  demand  curve  outward  with  the  net
effect of increasing farm revenues.
Food  manufacturers,  and  commodity/farm
groups  have  long  engaged  in promoting  products
through various means. The separation of  the compet-
ing and complementary  effects of export promotion
can be likened to  determining the effectiveness of
generic  and  branded promotion.  Ward  and  Chang
(1990) argue that the effect of  generic promotion is to
"precipitate  and remind, while brand advertising is
primarily intended to persuade and reinforce." While
the former tends to increase overall market size, the
latter attempts to differentiate a product from its rivals.
According  to  Richards,  Van  Ispelen,  and  Kagan
(1997) when a promotion program, whether targeted
as branded or generic, has a significant "generic  ef-
fect,"  the  message  will  be  spread  equally  among
products from any source. If the product is inherently
difficult to brand,  the benefit from promotion  will
flow to  those  who are most able  to achieve  some
measure of differentiation.
Consumer  promotions  cover  a  variety  of
activities, including media advertising, point-of-sale
materials and  demonstrations,  cooking schools  for
consumers,  and recipes  for food  magazine  editors
(Ackerman  1994). U.S.  agricultural promoters  also
provide  educational  materials  to  foreign  industry
partners, stage special events, and conduct food
preparation training sessions for hotel and restaurant
chefs,  exporters,  and food retailers  in the potential
import markets.
A considerable number of  studies have examined
export demand and the impacts of U.S. export promo-
tion programs on various agricultural commodities in
the importing countries.  For example, studies have
encompassed  measuring  the  effectiveness  of U.S.
export  promotion  programs  for  meat and  poultry
products (Comeau, Mittelhammer,  and Wahl 1997;
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Le, Kaiser, and Tomek 1997), fruit and fruit products
(Fuller, Bello, and Capps 1992; Armah and Epperson
1997; Rosson, Hammig,  and Jones  1986) tree nuts
(Halliburton  and Henneberry  1995; Kinnucan  and
Christian 1997; Weiss, Green, and Havenner  1996;
Onunkwo and Epperson 2000), andtobacco (Rosson,
Hammig,  and Jones  1986).
Specific  to  almonds,  Halliburton  and
Henneberry  (1995)  estimated  the effectiveness  of
U.S.  nonprice promotion in the Pacific  Rim. They
found  that  export  promotion  had  no  impact  in
Singapore and South Korea, but had a positive  and
statistically significant impact in Japan, Taiwan, and
Hong  Kong.  The  gross rates  of return per  dollar
invested  in  U.S.  almond  export  promotion  were
$4.95 in Japan,  $5.94 in Hong Kong,  and $8.89 in
Taiwan.  Applying Nerlove  and Waugh's theory of
cooperative  advertising,  Kinnucan  and  Christian
(1997)  also estimated  the  effectiveness  of almond
promotion  in  the  Pacific  Rim.  Their  analysis
showed,  that owing to  the  instability  of the  esti-
mated  elasticities,  no  firm  conclusions  could  be
made  about  the  effectiveness  of  almond  export
promotion.
Model  Specification
Binldey  (1981)  showed  that  it  is  proper  to
specify import demand  as a single  equation when
the  supply faced by the importing nation is exoge-
nous. This occurs when the importer faces a highly
elastic  supply curve, and hence is a price taker. He
added that in many cases in which demand (supply)
are  estimated, use  of single-equation  methods  are
justified  on  the  basis  that  because  of the  highly
elastic  nature  of  supply  (demand),  simultaneous
effects are of no practical  consequence.
Thursby and Thursby (1984)  pointed out that
economic  theory offers little guidance on appropri-
ate measures of variables which are included in the
import  demand  function  or  on  the  appropriate
functional form. An appropriate model is defined as
one which generates unbiased (or at least consistent)
and efficient  elasticity estimates.  Hence,  according
to the  authors,  the precise  specification  of import
demand is largely an empirical issue.
U.S. almonds have a variety of competing uses.
Depending  on the regional  markets,  Asia and the
E.U., almonds face competition from foreign suppli-
ers and in some cases local production.  The institu-
tional and retail market segments  drive the export
demand for the different forms, shelled and in shell,
of almonds.  These factors,  taken together,  suggest
that competitive forces are sufficient to assure price-
taking behavior (Kinnucan and Christian 1997).  As
a result, a single-equation model is specified similar
to those  of Rosson,  Hammig,  and  Jones  (1986);
Halliburton and Henneberry (1995);  Aviphant, Lee,
and  Seale  (1990);  and  Onunkwo  and  Epperson
(2000).
The crucial  economic variables affecting total
export  demand  are hypothesized to be  own price,
cross prices,  income,  and promotion expenditures.
The  export  demand  equation  for U.S.  almonds  is
specified as follows:
(1)  Qn=f (Pat,  Pwt*, Ppt  ,  Y*,K
Proa*, Prowr*, Propsr),  and
(2)  Pat* = Pa,  Pwt* = Pw  Pp* = Pt,
at  Iat  L
Yr  = Yt, Proak* = Proak,
~I,~~t  Iat
Prow,* = Prow,, Propr*  = Prop,.
Iat  Iat
The dependent variable (Qt)  represents the total
volume ofU.S. almond exports, (Qa), to the importing
region, in metric tons (mt). All monetary values in the
model are in U.S. real dollars with 1990 as the base
year. The explanatory export price (f.a.s.) variables are
Pa, price of U.S. almonds; Pw, price of U.S. walnuts;
and Pp, price of  U.S. pecans. Prices are in dollars per
kilogram (kg). Gross Domestic Product (Y) in trillions
of  dollars is included in the model as a region-specific
explanatory variable for Asia and the E.U. The Japa-
nese GDP was used as a proxy for Asia because ofthe
importance of Japan as a customer and because ofthe
importance of the yen as an Asian currency.  Other
region-specific  variables are the index of consumer
prices  (base year 1990) in the importing region (I)
and the United States (Ia); promotion expenditures on
U.S. almonds (Proa); promotion expenditures onU.S.
walnuts (Prow); and promotion expenditures on U.S.
pecans (Prop). Promotion expenditures are in thou-
sands of dollars. The subscripts r, a, and t denote the
importing  region,  the  United States,  and the year,
respectively.
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The effect of the price of almonds on quantity
demanded  is expected to be negative  according to
economic  theory.  To  account for complementary/
substitutional relationships, prices of U.S.  almonds,
walnuts,  and pecans  were included in the model to
measure their effects on the dependent variable.  A
positive  relationship  is  expected  between  income
(Y) of the importing region and the demand for U.S.
almonds.  All else equal,  a higher (lower)  level of
income  implies  higher  (lower)  disposable  income
allowing for increased expenditure on U.S.  almond
exports.  To  evaluate  the  influence  of promotion
programs  on the export demand  for almonds, U.S.
export promotion expenditures on almonds, walnuts,
and  pecans  were  included  in  the  model.  Export
promotion expenditures on almonds are expected to
have  a  direct  effect  on  U.S.  almond  exports
(Hallberg  1992, p. 139-158). U.S. export promotion
expenditures  on any  set  of two  nuts  may impact
positively  on U.S.  exports  of the third nut if the
consumption  relationships  among  these  nuts  are
complementary or if differentiation  among them is
weak in the region of destination.  For situations to
the contrary, a negative relationship  is plausible.
Dummy variables  are used to allow the inter-
cept and slope coefficients  to vary by region of the
world, i.e., Asia and the E.U. The dummy variable,
D,  is  for Asia,  while  the  E.U.  is  captured  in the
intercept.  The seven  slope dummy variables are as
follows: Pa*D,  Pw*D, Pp*D,  Y*D, Proa*D,  Prow
*D, and Prop*D.
Using GLS, White'sheteroskedasticity-consistent
matrix  (White  1980)  and Newey-West's  autocor-
relation-consistent matrix with order one (Newey and
West 1987) were employed to correct the estimates
for  any  unknown  form  of heteroskedasticity  and
autocorrelation of order one, respectively. Based on
statistical  tests of significance,  the following func-
tional form forthe U.S. almond export demandmodel
is deemed appropriate:
(3)  In Q*= *  + a 1Pat* + ( 2PwI* +  3PPt
+ a4Yrt *  + a, Proa * + o  Prowt *
+ a7Propt*  +  ).
Data
Annual observations from  1986-1996 for U.S.
export volume of almonds to Asia and the E.U. were
obtained  from the U.S.  Department of Commerce.
Thus, the total number of observations  in the equa-
tion is 22.  All physical quantities are reported on a
shelled  basis.  Implicit  unit  values  (f.a.s.)  were
calculated  by dividing the  annual  export value by
the  corresponding  export  volume to Asia  and the
E.U.  Annual data on GDP at 1990 price levels and
exchange rates were taken from the OECD National
Accounts (1997).  Indices of consumer prices were
gathered from  the same  source.  Export promotion
expenditures  on U.S.  almonds  and  walnuts  were
obtained from the Almond Board of California and
the  California  Walnut  Commission,  respectively.
Pecan promotion budget allocations were obtained
from  the  Southern  U.S.  Trade  Association
(SUSTA),  and the Western United  States Agricul-
tural Trade Association (WUSATA).
In this  study,  only federal promotion monies
from the U.S.  Department of Agriculture,  Foreign
Agricultural  Service (FAS) were used in estimating
the models  as  part of the  contributions  from pro-
gram  participants  were  unavailable.  As  such,  the
estimated  dollar returns  due  to  export  promotion
expenditures are to be attributed to the federal share
of export promotion funds.
Several  studies  have  estimated  promotion
impacts on export demand without consideration of
monetary  contributions  made  by  private  parties
(Comeau,  Mittelhammer,  and  Wahl  1997;  Le,
Kaiser,  and  Tomek  1997;  Halliburton  and
Henneberry  1995;  Onunkwo  and Epperson  2000).
The  non-inclusion  of such  funds could lead to  an
upward  bias  on  the  demand  enhancing  effects
attributed  to  the  promotion  programs.  However,
program participants usually provide matching funds
which implies that the magnitude of the total promo-
tion expenditures for almonds is proportional to the
FAS  share  used  in  the  regression.  As  such,  the
estimated  coefficients  for promotion  are  unbiased
(Halliburton and Henneberry  1995).
Econometric Analysis  and Results
A  description  and  simple  statistics  for  the
variables  included  in the  model  are  presented  in
Table  3. The  parameter  estimates  of  the  export
demand  equation  for U.S.  almonds  are  shown  in
Table  4.  The  measure  of goodness-of-fit  for  the
estimated equation was excellent at 0.92 indicating
that 92% of the variation in U.S. exports of almonds
was explained by the model.
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Most of the region-specific elasticity estimates
displayed in Table 5 appear reasonable.  For exam-
ple,  the  own-price  elasticities  for almond  exports
were  negative,  the  cross-price  elasticities  with
respect to walnuts were positive,  indicating substi-
tutes, and the walnut and pecan promotion elastici-
ties were found to be negative, further indicating the
competitive  relationships  among  substitutes.  How-
ever,  other  elasticity  signs  were  not  anticipated,
requiring explanation.
The  cross-price  elasticities  with  respect  to
pecan exports to Asia and the E.U. were zero indi-
cating  no  pecan  price  effects  on  almond  exports
which is  an indication  of the  sheer  dominance  of
almonds  in terms  of volume  over pecan  exports.
However,  some degree of substitution is reflected in
the  negative  pecan  promotion  elasticities  with
respect to almond exports.
The  income elasticity for Asia was negative,
indicating that almonds  are an inferior  good, while
positive and highly elastic for the E.U., indicating a
luxury good. The positive income elasticity is consis-
tent with the promotion efforts of the U.S. almond
industry  highlightig  the  quality  and  nutritional
attributes  of U.S.  almonds  (U.S.  Department  of
Agriculture,  FAS,  Almond Situation and Outlook
1997). The anomaly of a negative income elasticity
for Asia is because of macroeconomic forces causing
a mostly flat GDP, while almond exports trended up
over the study period.
The almond promotion elasticity for Asia was
negative indicating that decreasing  almond promo-
tion expenditures  were associated  with increasing
U.S.  almond  exports  to  Asia.  Almond  promotion
expenditures  were  trending  down,  while  almond
exports were trending up over the  study period.  A
promotion elasticity  of zero  for the E.U.  indicates
that almond exports were not responsive  to export
promotion expenditures in the E.U.
The  negative  signs for the  walnut promotion
elasticities for Asia and the E.U. are consistent with
the  finding  that  almond  and  walnut  exports  are
substitutes,  Table  5.  Halliburton  and Henneberry
(1995) also suggested that walnuts and almonds are
substitutes.
Based on the  promotion elasticities  shown in
Table 5, promotion impacts on almond exports were
evaluated for Asia and the E.U., Table 6. Generally,
the results were as expected except for the apparent
ineffectiveness of export promotion expenditures for
almonds in the E.U. Ofthe three U.S. tree nutexports
under study, almonds dominate by far, while average
promotion expenditures  for almonds have been far
less  in the E.U. than  in  Asia.  This  occurrence  is
consistentwiththatofamature marketwhich does not
tend to respond to relatively small doses of  promotion
expenditures.  Asia  appears  to  be  moving  in the
direction of a mature market as U.S. almond exports
have  trended  upward,  while  almond  promotion
expenditures have trended in the opposite direction.
Thus, more U.S. almond exports have been achieved
with fewer promotion dollars. The marginal return to
decreasing promotion expenditures for almonds was
substantial at almost $48.00 per promotion dollar. In
other words, promotion expenditures were effectively
reduced  allowing  a marginal  return of $48.00 per
promotion dollar saved.
Export  promotion  expenditures  for U.S.  wal-
nuts  and pecans  appear  to  dramatically  and  ad-
versely  affect  U.S.  almond  exports.  This  finding
must be  tempered with the  fact that U.S.  almond
exports  in  terms  of  sheer  magnitude  by  volume
vastly dominate the other two tree nuts under study.
Though U.S. walnuts and especially pecan exports
appear  to  be  making  tremendous  inroads  at  the
expense of U.S. almond exports, the dominant U.S.
tree  nut export,  almonds,  has  continued  to  trend
upward in both Asia and the E.U.
Summary
The  United  States is the world's largest pro-
ducer and exporter of almonds, accounting for more
than  70%  of world  almond  production  and  more
than 80% of total world almond exports. The export
value increased from almost $300 million in  1986 to
a record of over $  billion in 1996, up 30% from the
previous year.
The U.S.  Department of Agriculture currently
administers two non-price export market promotion
programs that pertain to tree nuts -- Foreign Market
Development Program (FMDP) and Market Access
Program (MAP). Both programs assist eligible trade
organizations  and  companies  to  develop  export
markets  for U.S.  agricultural  products.  Within  an
11-year  period from  1986 to 1996,  as reported by
the  Almond  Board  of  California,  total  Targeted
Export  Assistance  (TEA)  and  Market  Promotion
Program (MPP) allocations for the export promotion
of almonds were about $31 million.
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Table  3.  Description  and  Simple  Statistics  for  Variables  Included  in  the  Almond  Model,  1986-1996.
Variable  Description  Mean  Standard  Deviation  Minimum  Maximum
Asia  E.U.  Asia  E.U.  Asia  E.U.  Asia  E.U.




Pa*  Price of U.S.
almonds
($/kg)
Pw* Price of  U.S.
walnuts
($/kg)


















































110.63  62.01 37.80  68.56
Note: Dollar values are in 1990 dollars.






58.12 0.00 173.45 189.62
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Table 4.  Estimated Export Demand Equation for U.S. Almonds,  1986-1996.
Variable  Coefficient Estimate  T- statistic
Constant  0.7736**"*  9.23
(Pa*)  -0.2645**  -2.90
(Pw*)  0.1534**  2.30
(Pp*)  -0.0058  -0.47
(Y*)  0.6291****  7.30
(Proa*)  0.6768E-4  0.59
(Prow*)  -0.9359E-4*  -2.19
(Prop*)  -0.2307E-2****  -9.26
(Pa**D)  -0.5827**  -3.15
(Pw*.*D)  -0.1994  -1.14
(Pp**D)  0.5830E-1  1.11
(Y**D)  -1.1695****  -4.82
(Proa**D)  -0.5569E-3**  -2.96
(Prow**D)  -0. 1889E-3**  -2.58
(Prop**D)  -0.2439E-2  -0.69
D  8.8490****  5.65
Number of observations  22
F-value  18.25
Adj. R-square  0.92
Degrees of Freedom  6
Note: *,,  '*,  on the coefficient estimates  denote 15,  10, 5, and 1  percent levels of significance, respectively,  two-tailed test.
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Table 5.  Elasticity Estimates for Asia and the E.U. for U.S.  Almond Exports.
Variable  Asia  E.U.
Price
Almonds  -2.71  -0.85
Walnuts  0.59  0.59
Pecans  _a  a
Income  -1.62  4.22
Promotion Expenditures
Almonds  -1.21  a
Walnuts  -0.55  -0.28
Pecans  -0.26  -0.14 ~~T·  ..  _  · ..  . ..
Note: Elasticity estimates obtamied by: bOr x
where
br  is the coefficient for independent variable i in region r, and
x  is the mean of independent variable i in region r (Gujarati 1995, p.178).  The coefficient for each independent variable, br, for Asia
was the sum of the respective E.U. coefficient estimate and its corresponding slope dummy coefficient for Asia as depicted in Table
4. Insignificant coefficients were valued at zero.
a  Elasticity estimate not significantly different from zero.
Table 6.  Estimated Annual Impacts of Promotion Expenditures on U.S. Almonds  Export
Demand by Region,  1986-1996.
Region/Product  Real Mean Almond  Real Mean  Marginal Return
Export Value  Promotion Expenditures  to Promotion Expenditures
---------------- ($'000)  -------------  (dollars)
Asia
Almonds  86,029.76  2,180.63  47.743
Walnuts  86,029.76  1,929.61  -24.52
Pecans  86,029.76  110.63  -202.19
E.U.
Almonds  275,220.90  618.08  0.00
Walnuts  275,220.90  2,955.52  -26.07
Pecans  275,220.90  62.02  -621.27
Note: Marginal return to promotion expenditures  obtained by:  Nr *  L
where
Nr  = real mean almond export value in region r,
r  = real mean promotion expenditures of nut, n, in region, r, and
Con = appropriate promotion elasticity (Richards, Van Ispelen, and Kagan 1997).
a  Marginal return to decreasing promotion expenditures.
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This study estimated the impacts of the major
factors  affecting  the  export  demand  for U.S.  al-
monds in Asia and the E.U. which together import
about 95% of all U.S. almond exports.  The primary
objective pertained to the impact of federal promo-
tion  programs  on  the  foreign  demand  for  U.S.
almonds.  Only federal promotion monies from the
U.S.  Department  of Agriculture,  Foreign  Agricul-
tural  Service  (FAS)  were  used  in  estimating  the
model  as  the  contributions  from program  partici-
pants  were  unavailable.  As  such,  the  estimated
dollar returns  due to export promotion expenditures
are to be  attributed  to  the  federal  share  of export
promotion funds.
Based on previous literature,  a single-equation
model was used as the estimation technique in this
study to garner degrees of freedom through stacking
the  regional  observations  and using  dummy  vari-
ables. The model for almonds was estimated using
GLS  with  heteroskedasticity-consistent  and
autocorrelation-consistent matrices with order one.
The  measure  of goodness-of-fit  for the  esti-
mated equation was excellent at 0.92 indicating that
92% of the variation in U.S. exports of almonds was
explained by the model. Most of the region-specific
elasticity estimates appeared reasonable.  For exam-
ple,  the  own-price  elasticities  for  almond  exports
were  negative,  the  cross-price  elasticities  with
respect to walnuts were positive indicating  substi-
tutes. The income elasticity for Asia was negative,
indicating on the surface that almonds are an inferior
good, while positive and highly elastic for the E.U.,
indicating  a luxury  good.  In reality, the  apparent
inferior  good anomaly  in Asia is  associated  with
rising  U.S.  almond  exports  with  stagnant  GDP
growth. The walnut and pecan promotion elasticities
were  found  to  be  negative  indicating  non  price
competition among  substitutes.
Promotion  impacts  on  almond  exports  were
evaluated  for  Asia  and  the  E.U.  Generally,  the
results  were  as  expected  except  for  the  apparent
ineffectiveness of exportpromotion expenditures for
almonds in the E.U. The marginal return to decreas-
ing promotion expenditures for almonds in Asia was
substantial at almost $48.00 per promotion dollar. In
an earlier almond study, Halliburton and Henneberry
(1995)  concluded that "ineffectiveness"  of promo-
tion  expenditures  in more  developed  Pacific  Rim
markets  may  have  been  caused  by the  level  of
maturity in those markets for U.S. almonds.
Based  on  the  findings  of  the  study,  the
substantial marginal return to decreasing promotion
expenditures  for almonds in Asia reflects  prudent
promotion  expenditures  for more  efficient utiliza-
tion of promotion  funds  as  the Asian  market  for
U.S.  almonds approaches  maturity. Since the E.U.
market for U.S.  almonds appears to be mature with
no  detectable  response  to  promotion,  simple
reminder-type  promotion activities  for this market
may be sufficient.
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